Background: Stress-related mental disorders rank among the leading causes of sickness absence in several European countries. The aim of this study was to investigate predictors of all-cause and diagnosis-specific disability pension in sickness absentees with stress-related mental disorders.
Background
Sickness absence due to mental disorders and particularly due to stress-related mental disorders represents a major public health problem in many European countries [1] . Over the last two decades, the proportion of individuals sickness absent due to mental disorders among all sickness absentees has been increasing in most of European countries [1] . In Sweden, stress-related mental disorder (SRMDs) was one of the single most frequent sickness absence diagnoses in initiated sickness absence spells in 2012 [2] . Stress-related mental disorders correspond to the diagnostic code F43 in the International Classification of Diseases (ICD, version 10), and include reactions to severe stress and adjustment disorders [3] .
Evidence suggests that the risk of granted disability pension (DP) is increased in patients sickness absent due to mental diagnoses [4] [5] [6] [7] [8] [9] [10] [11] [12] . Few of the existing studies, however, focused on investigating specific mental disorders [7, 13] . Disability pension as part of the social insurance system is intended to cover economical shortages due to disease and injury [14] . Still, disability pension has also been associated with adverse health behavior and social isolation [15, 16] . In order to reduce the number of individuals with mental disorders with early exit from the labour market, a recent OECD report highlights the importance of research regarding the identification of risk factors for disability pension in this group [17] . Despite the size of the public health problem of sickness absence due to stress-related mental disorders, we are not aware of any studies investigating predictors of diagnosis-specific disability pension in this group.
The study aimed to investigate the association of risk markers including socio-demographics factors, sickness absence and health care patterns to subsequent granted all-cause and diagnosis-specific DP in individuals sickness absent due to stress-related mental disorder.
Methods
This is a prospective cohort study effected through linking of Swedish registers. The study base comprised all individuals 16 to 64 years of age at 31.12.2004 and registered in Sweden with at least one sickness absence spell due to a stress-related mental disorder (SRMD) initiated in 2005 (N = 38872). In total, 2059 and 265 individuals were excluded as they were on disability or old-age pension before baseline (2005), respectively. Two individuals were excluded as they were erroneously coded as dead before 2005. In addition, individuals with missing information on educational status (N = 41), and on the length of the first sickness absence spell due to SRMD (N = 201) were excluded. Finally, 36304 individuals (26315 women and 9,989 men) were included in the study.
Data from the following registers were used for all individuals in the study: 1) Statistics Sweden: Longitudinal integration database for health insurance and labour market studies (LISA) with socio-demographic information on age, sex, country of birth, place of residence, family situation and educational status. 2) The National Board of Health and Welfare: (i) National patient register providing information on date and diagnosis of inand outpatient care, (ii) Cause of death register including data on date and cause of death. 3) The Social Insurance Agency (SIA): Micro-data for analyses of social insurance (MiDAS) with information on date, grade and diagnosis of sickness absence and disability pension. Linkages were based on the de-identified personal numbers of all residents in Sweden.
Ethical considerations
This study was approved by the regional ethical review board, Karolinska Institutet, Stockholm (Dnr 2007/762-31).
The Swedish social insurance system
In Sweden, all people above the age of 16, who live in the country and have an income from work or unemployment benefits, can receive sickness benefits if their work capacity is reduced due to disease or injury [18] . The employer pays sick pay for the first 14 days of a sick-leave spell, following a first qualifying day (without economical compensation). Thereafter, the Social Insurance Agency pays sickness benefit. Self-employed and unemployed people get all sickness benefits from the Social Insurance Agency. After seven days of self-certification, a physician certificate is required. In this study, Social Insurance Agency provided data on sick leave with benefits and data on disability pension. Individuals who have a medically certified illness or injury which contribute to a permanently reduced work capacity to at least 25% are eligible for being granted a disability pension before reaching the age for old-age retirement [19] .
Diagnostic criteria
All diagnoses related to risk factors and outcomes were based on the corresponding codes of the International Classification of Diseases (ICD) in ICD 10. Mental diagnoses were defined as F00-F99 in ICD 10. Somatic diagnoses comprised all remaining diagnoses. The definition of stress-related mental disorders was based on the corresponding ICD 10 code F43.
Measures of risk markers
Baseline socio-demographic characteristics derived from the LISA database and measured at the end of 2004 were categorized as shown in Table 1 . Both variables on sickness absence relate to spells initiated in 2005. The variable on diagnosis-specific sickness absence spells was categorized as only spells due to mental disorders; one additional spell due to a somatic disorder and multiple additional spells due to somatic disorders. Also, a variable on the numbers of sick-leave spells due to mental diagnoses (1, 2, 3+) was categorised. Duration of the first sickness absence spell due to SRMD initiated in 2005 was grouped in five categories: 1-14, 15-90, 91-180, 181-365 and more than 365 days. Categorization of health care variables was based on the diagnosis-specific median number of days and number of visits in inpatient (2000) (2001) (2002) (2003) (2004) (2005) and outpatient care (2001) (2002) (2003) (2004) (2005) , respectively (four variables). The median length of hospital stay due to mental and somatic diagnoses was eight and four days, respectively, while the median number of visits in outpatient care due to mental and somatic diagnoses reached one and four visits, respectively.
Outcome measure
Disability pension, was defined as granted all-cause and diagnosis-specific (mental and somatic) disability pension occurring during the follow-up period. 
Statistical analysis
Cox proportional hazard regression models were applied after assuring that the proportional hazard assumption was met. Individuals were followed from 01. 
Results
Of the 36,304 individuals, nearly 3 times as many women (72.5%) than men (27.5%) were on sickness absence due to SRMD during 2005. The mean age of the study population was 42.9 years (standard deviation, SD: 10.7). The mean follow-up time was 4.6 years (SD:1.1). During follow-up, 317 (0.9) individuals died, while 249 (0.7) emigrated and 2380 (6.6) reached retirement age (65 years). Descriptive statistic of individuals with a new sickleave spell due to SRMD in 2005 and subsequent granting of disability pension is presented in Table 1 . The majority of the study population had a medium level of education (50%), was born in Sweden (88%), lived in bigger cities (39%), was married/cohabiting with children living at home (38%), had only spells with mental diagnoses (90%) and a duration of the first spell of 15 to 90 days of sickness absence (48%). Most of them did not have a history of inpatient or outpatient care due to mental diagnoses (97 and 91%, respectively) or inpatient care due to somatic diagnoses (71%), but had between 1 and 4 outpatient care visits due to somatic diagnoses between 2001 and 2005 (45%).
During the five years of follow-up, 2735 individuals (7.5%) initially on sickness absence due to stress-related mental disorders were granted a disability pension (DP), the majority (n = 2004) due to mental and 731 due to somatic diagnoses. The main diagnoses for disability pension due to mental diagnoses were stress-related mental disorder (ICD 10 code, F43, N = 937, 47%) and depressive episode (ICD 10 code F32, N = 410, 20%), data not shown. The main diagnoses underlying the disability pension due to somatic diagnoses were musculoskeletal diagnoses (ICD 10 codes M00-99, N = 284, 39%), data not shown. The proportion of individuals who were granted a disability pension during follow-up was highest among those older than 55 years (17%), with the lowest educational level (11%), those born outside of EU25 or Northern Europe (12%), living in small towns or villages (9%), those living alone (8%), and having multiple additional spells with somatic diagnoses (12%), individuals who had sickleave spell duration exceeding one year (47%), those with more than median days/visits in in-or outpatient care due to mental (23% and 19%) and somatic diagnoses (9% and 11%), respectively.
All-cause disability pension
Univariate and mutually adjusted HRs and 95% CIs for the various risk factors with regard to subsequent granting of disability pension are presented in Table 2 . With regard to the socio-demographic characteristics, female sex, being above 35 years of age, with a low level of education (up to 9 years of schooling), born in other Nordic countries (than Sweden) or outside of Europe (EU25/Nordic countries), living outside big cities or in a family situation other than married/cohabiting with children were associated with significantly higher risks of disability pension in the univariate analyses. The risk of granted disability pension was further increased in case of one or more additional sickness absence spells due to somatic diagnoses and if the duration of the first sickness absence spell due to SRMD exceeded 3 months. The HRs and 95% CIs for one and more additional spells due to mental disorders were 1.36 (1.19-1.55) and 1.89 (1.28-2.78), respectively. The risk was also elevated with increasing number of days in in-and outpatient care due to mental or somatic diagnoses.
In the multivariate analysis, mutually adjusting for all risk markers, female sex, low educational level, country of birth outside Europe (EU25/Nordic countries), living outside big cities as well as living without children remained to be significant predictors. The risk of disability pension increased with increasing age at baseline. Individuals of more than 55 years of age had a much higher HR (5.30, 95% CI 4.15-6.83) compared to those below 25 years of age. The risk increased with rising number of spells due to somatic diagnoses and with increasing duration of the first spell in the multivariate analysis. Also the risk associated with one additional mental sick-leave spell remained higher after multivariate adjustment, HR 1.17, CI 1.02-1.33. Inpatient care due to mental diagnoses and outpatient care due to mental and somatic diagnoses were signficantly associated with an increased risk of subsequent disability pension, regardless of length of hospital stay or number of visits. Table 3 shows multivariate adjusted Hazard ratios and 95% Confidence Intervals for the various risk markers in relation to granted DP due to mental and somatic diagnoses, separately. Female sex and low educational level turned out to be significant predictors for DP due to somatic diagnoses, while living alone was predictive for DP due to mental diagnoses. The risk of granted DP increased with increasing age with higher risk estimates related to DP due to somatic diagnoses than due to mental diagnoses. For example, the HRs related to the age group 56 to 65 years (reference group comprised those between 17 and 25 years of age) for DP due to mental diagnoses and due to somatic diagnoses were 3.76, 95% CI 2.86-4.95 and 14.59, 95% CI 7.70-27.63, respectively ( Table 3 ). Being born outside Europe (Northern Europe/EU25) turned out to be a similarly important risk marker for DP due to mental and somatic diagnoses, while being born in other Nordic countries than Sweden was only predictive of DP due to somatic diagnoses. Residing in small towns or villages as compared to big cities was associated with higher risk estimates for DP due to somatic than mental diagnoses.
Disability pension due to mental and somatic diagnoses
With regard to the sickness absence characteristics, increasing duration of the first sickness absence spell due to SRMD was both strongly related to the risk of DP due to mental and somatic diagnoses, considerably stronger to DP due to mental diagnoses, though. Having had more than half a year of sickness absence was associated with a HR 7.89, 95% CI 6.54-9.53 and HR 3.53, 95% CI 2.74-4.54 for DP due to mental and somatic diagnoses compared to having absences up to 2 weeks, respectively. Also, having at least one spell due to somatic diagnoses in addition to the spell due to SRMD, was only predictive of DP due to somatic diagnoses, not of DP due to mental diagnoses. These differences were also noted for in-and specialised outpatient health care due to mental and somatic diagnoses. In-and specialised outpatient care due to mental diagnoses was only associated with a significantly higher risk of granted DP due to mental diagnoses, but not due to somatic diagnoses. The opposite was true for in-and outpatient care due to somatic diagnoses, which was only predictive of DP due to somatic diagnoses, with one exception. The HR for having had more than the median outpatient care visits due to somatic diagnoses (2001-05) was 1.38, 95% CI 1.21-1.58 for DP due to mental diagnoses compared to having had no such outpatient care.
The partial likehood ratio test revealed significant interactions between the covariates and age. Analyses have therefore been stratified for age. Multivariate HRs and 95% CIs related to the various covariates for individuals below and above 45 years of age are shown in Table 4 . Female sex, low education, residing in small towns or villages, sick-leave duration exceeding one year and inpatient health care due to mental disorders seemed to be more strongly associated with subsequent granting of disability pension in individuals younger than 45 years than for their older counterparts. On the other hand, living alone or living with a partner but without children and having somatic sick-leave spells were associated with higher HRs for the older cohort.
Discussion

Main findings
In this population based cohort study of individuals with a new sickness absence spell due to stress-related mental disorders in 2005, being female, over 35 years of age, with low educational level, having been born outside of Europe (EU25/Nordic countries), living outside big cities or alone were found to be predictors of granted all-cause disability pension during the five subsequent years of follow-up. In addition, long duration of sick-leave spells due to SRMD, additional spells and outpatient care due to somatic diagnoses as well as in-and specialised outpatient care due to mental diagnoses predicted all-cause DP. Female sex, low educational level, living outside big cities, sickness absence spells and inpatient care due to somatic diagnoses turned out to be only predictive of DP due to somatic diagnoses. On the other hand, living alone as well as in-and outpatient care due to mental diagnoses were associated with higher risks for DP due to mental diagnoses.
Methodology
Among the strengths of this study the large study population consisting of 36 546 individuals with a new sickness absence due to SRMD, practically no drop out with a long follow-up of five years and the use of data of good quality should be mentioned [20] [21] [22] . The study had further the opportunity to examine a wide variety of sociodemographic factors as well as factors related to sickness absence and health care patterns. The validity of sickness absence and disability pension diagnoses is often discussed. A previous Swedish study, however, assessed the validity of sickness absence diagnoses and considered it to be good [21] . Moreover, there is an on-going debate regarding the differentiation between stress-related mental disorders and depression [23] . Still, diagnostic guidelines for stress-related mental disorders published by the National Board of Health and Welfare in Sweden determine that in the presence of a depression, depression should be used as the main diagnosis [23] . Moreover, previous research suggests that individuals sickness absent due to stress-related mental disorders differ considerably from the individuals absent due to depression with regard to their risk of disability pension and the degree of previous health-care consumption [24] . We may have missed individuals with a stress-related mental disorder as a secondary diagnosis, as in the Social Insurance Agency's register only the main diagnosis was recorded for any sickness absence spell. Also any comorbid disorders not covered by the information in the in-and specialised outpatient care register may have been missed. We therefore anticipate that only mental and somatic disorders of greater medical severity were covered. This study investigated a wide range of different risk factors for disability pension in individuals sickness absent due to stress-related mental disorders. Still, additional risk factors, like e.g. overweight, might have an association with subsequent labor market exit and may have an effect on the estimates of the studied covariates [25] . However, such information was not available in the database used.
We found that female sex, increasing age, low education and living in small towns/villages were associated with an increased risk of disability pension. These findings are consistent with the findings of previous studies of individuals on long term sickness absence due to mental disorders and individuals with outpatient care due to depression [6, 26] . Analyses of diagnosis-specific DP revealed that low education was not associated with an increased risk for DP due to mental diagnoses. These findings are comparable to results from a previous study [26] . On the other hand, low education was clearly predictive of DP due to somatic disorders. Further studies are warranted to scrutinise these relations with regard to additional determinants of socio-economic status and specific somatic diagnoses of DP.
Being born in a country outside Northern Europe and outside EU25 was predictive for DP, both due to mental and somatic diagnoses. The finding that first generation immigrants have a higher risk for disability pension was earlier reported in studies based on the general population [27] and individuals on long term sick-leave [12] , but to our best knowledge not on individuals sickness absent due to SRMD. Previously, differences in health care access and utilisation as well as working conditions and income in first generation immigrants compared to the native population have been reported [28] . In our analyses, we controlled for differences in specialised health care, socio-economic status and a range of additional socio-demographic factors. Future studies are warranted in order to elucidate mechanisms behind the higher risk of disability pension among immigrants with sickness absence due to SRMD, particularly those with a birth country outside Europe (EU25/Nordic countries). The risk of being granted disability pension was found to increase with increasing duration of sick leave and number of mental sick-leave spells, which is consistent with previous reports based on the general population and occupational cohorts [10, 11, [29] [30] [31] . Duration of sickness absence and several spells may not solely be a measure of the chronicity and severity of the underlying disorder [32] , but might also be a marker of inadequate treatment and rehabilitation efforts [32] . Moreover, increasing duration of sickness absence might be associated with social isolation and increased alcohol consumption [33] , which in turn may increase the risk of disability pension. In contrast to the association of sickness absences exceeding three months with disability pension, sickness absence shorter than three months was not associated with an increased risk of DP. Future studies are needed to investigate the optimal, individually varying duration of sickness absence due to stress-related mental disorders in order to prevent early exit from the labour market.
Frequent and long duration of specialised health care due to mental diagnoses predicted all-cause DP and DP due to mental disorders, but not DP due to somatic disorders. These findings are consistent with previous studies, indicating that frequent health care consumption was related with an increased risk of DP [34] . Comorbid somatic disorders, measured as additional sickness absence spells and health care due to somatic diagnoses, were risk factors for all-cause DP, particularly for DP due to somatic disorders. Further research is required to evaluate possible implication of these findings for treatment and rehabilitation after sick-leave due to stressrelated mental disorders.
We found that the effect of risk markers varied with age. To the best of our knowledge, this has not been reported in studies on sickness absentees due to SRMD before. In younger individuals, risk markers related to the severity of the underlying disease (including mental inpatient care and long sickness absences) were more strongly associated with an increased risk of granted disability pension than among older individuals. Also if young individuals lived outside big cities and had a low educational level, they had a higher risk of being granted a disability pension during the five years of follow-up than their older counterparts. The associations in our study remained after adjustment of differences in specialized health care and a number of other socio-demographic factors. Socio-economic and regional differences in health care, work-place rehabilitation and labor market policies may be related to these findings and should be elucidated in future studies.
Conclusions
Female sex, low education, increasing age, born outside Europe (EU25/Nordic countries), living in rural areas or alone, long duration of sickness absence, comorbidity with somatic disorders and severity of the underlying mental disorder increased the risk of granted DP in individuals with sick leave due to stress-related mental disorders. Some different patterns emerged for risk factors related to granted disability pension due to mental and somatic diagnoses and for younger and older individuals. The variation in the effect of risk markers with regard to age and diagnosis of disability pension speaks in favour of the importance of a person-centered approach in treatment and rehabilitation. 
